in the present note are intended only as illustrations of an extensive theory which the writer plans to develop elsewhere.
1. Introduction.-Complete analytic solutions of definite boundary value problems of compressible rotational flow are extremely difficult to obtain. Therefore, in the present stage of study of rotational gas flow the inverse, or semi-inverse, approach promises to prove fruitful. We propose to deduce and to study flow patterns satisfying the differential equations of gas flow and having throughout the field certain prescribed geometric, kinematic or physical properties; but will not make them obey any prescribed boundary conditions.
Usually entire systems of flow patterns, rather than individual solutions, result from this type of approach. If an imposed condition is proved not to be satisfied by any possible flow pattern, then this negative result is of significance, as it establishes a general property of all flows satisfying the equations of the problem.
In various fields of fluid mechanics the semi-inverse approach has been used with considerable success. It is sufficient to recall the contributions of Beltrami, Massotti, Jeffreys, Hamel, Oseen, Kampe de F6riet,' Bateman and Tollmien.2 None of these investigations deals however with the rotational flow of a perfect gas.
The reason for this is probably that such an investigation-unless restricted to cases of uniform stagnation enthalpy-requires complicated and difficult eliminations if based on the familiar equations of the problem.
In the recent investigations of Munk and Prim3 4 this elimination is accomplished with complete generality as far as steady flow of a perfect gas is concerned. This makes the application of the semi-inverse approach to rotational gas flow practicable. Therefore the results of Munk and Prim are used throughout the present paper. The present paper is a general preliminary report on our investigations, parts of which will be published in detail elsewhere. 
These equations enable us to settle certain general questions concerning plane gas flows.
Introduction of the requirement w = w(Q) into equations (2) and (3) yields the geometric conditions:
An analysis of this geometric limitation leads to the following theorem: THEOREM 1. In plane steadyflow of a perfect gas, in absence of an externar field of mass force, the velocity magnitude can have a constant value along each streamline only if the streamlines are concentric circles or parallel straight lines.
Obviously, in these cases in which w = const (and hence also v = const) In plane steadyflow of a perfect gas, in absence of an external field of mass forces, the coincidence of the isovels and the isocurls implies that they coincide also with the streamlines.
Our three theorems prove that all flow fields having coincident isovels and streamlines, or coincident isocurls and streamlines, or coincident isovels and isocurls are restricted to flows the streamlines of which are concentric circles or parallel straight lines.
In In recent memoranda8 9, 10 the present writers investigate flows of perfect gases which satisfy this relation (Beltrami Flow Proper). They found it fruitful to study also the broader family of flows for which f>X curl wb = 0 (Generalized Beltrami Flow).
Further semi-inverse investigations under way include the study of gas flow patterns for which all streamlines are straight lines or for which the hodograph space degenerates into a surface or a curve. In addition the basis of these semi-inverse methods, the equations of Munk and Prim, are being generalized to include certain classes of non-steady flow and of compressible substances with a more general state equation.
